Introduction
============

Esophageal and gastric varices are present in approximately half of patients with cirrhosis [@JR737-1] . The increased portal resistance observed in cirrhotic patients is the initial event that leads to collateral formation in the portal system and diverts blood flow from the liver to the systemic circulation [@JR737-2] . The normal hepatic venous pressure gradient (HVPG) varies between 3 and 5 mmHg. Portal hypertension occurs when this gradient is greater than 5 mmHg [@JR737-3] .

Portal hypertension and varices formation can also occur in the absence of cirrhosis. Some diseases, such as hepatosplenic schistosomiasis, affect vascular resistance in the liver or the patency of splanchnic vessels, leading to deviation of the flow and formation of esophageal and gastric varices [@JR737-4] . Non-cirrhotic patients with portal hypertension are also at risk of hemorrhagic complications, therefore primary and secondary prevention measures are also indicated for this population [@JR737-5] .

Rupture of varices is the major cause of death in cirrhotic patients, responsible for high rates of morbidity and mortality [@JR737-6] . The average risk of variceal rupture is approximately 12 % [@JR737-7] . Despite advances in drug and endoscopic therapy, variceal rupture still has a mortality rate between 20 % and 30 % [@JR737-7] [@JR737-8] .

Currently screening for esophageal and gastric varices with the aim of instituting measures to prevent upper gastrointestinal hemorrhage is recommended in patients with advanced chronic liver disease. The latest Baveno consensus (Baveno VI) recommends esophagogastroduodenoscopy (EGD) for patients with chronic liver disease to screen for varices. An exception is made for those with an elastogram less than 20 kPa and a platelet count of more than 150,000, who in theory do not require screening [@JR737-9] .

EGD is the best diagnostic method for screening of esophageal and gastric varices [@JR737-9] . However, the need for sedation increases costs, affects labor productivity and introduces a small but not insignificant risk of AEs, particularly in patients with decompensated cirrhosis [@JR737-10] .

In recent years, interest in transnasal endoscopy (TNE) has increased [@JR737-11] [@JR737-12] [@JR737-13] . However, few studies have evaluated its use in assessment of portal hypertension complications. The objective of this study was to evaluate the feasibility of TNE in screening of esophageal and gastric varices in patients with chronic hepatic disease.

Patients and methods
====================

This is a prospective case series performed from March 2014 to January 2016 in Belo Horizonte, Brazil, that enrolled patients with chronic hepatic disease referred from the Viral Hepatitis or General Hepatology outpatient clinic who had an indication for screening for esophageal and gastric varices with EGD.

Inclusion criteria were: age between 18 and 80 years; clinical, laboratory, radiological, or histological diagnosis of liver cirrhosis or portal hypertension; referral to endoscopy unit for screening or monitoring of portal hypertension complications, according to Baveno V (before September 2015) or Baveno VI (after September 2015) recommendations; and agreement to participate in the study with a signed consent form. The study was approved by the Institutional Review Board at the Federal University of Minas Gerais and was registered in *clinicaltrials.gov* : NCT02767206. Patients who had any of the following criteria were excluded: previous nasal surgery; coagulation disorders with an: international normalized ratio (INR) higher than 2 or platelet count less than 40,000; use of oral anticoagulants, heparin, or antiplatelet agents; history of repeated epistaxis; rhinitis; nasal or oropharynx anatomical abnormality, current upper airway infection.

The examinations were carried out in the endoscopy unit at the Alfa Institute of Gastroenterology of the Federal University of Minas Gerais and in the Jenny de Andrade Faria Institute, an outpatient clinic attached to the hospital. Three endoscopists with experience in TNE performed the procedure. Images of the esophagus (distal third), stomach (fundus, body, and antrum), and duodenum (first and second portion) were recorded. Subsequently, 2 independent endoscopists reviewed the images at different times, to calculate the inter-observer agreement.

TNE procedure
-------------

An ultrathin endoscope (Fujifilm EG350N Fujifilm Co, Japan), with a diameter of 5.9 mm was used, coupled to a Fujifilm 4450 image processor.

The examination was performed in the left lateral decubitus position. Patients were monitored for heart rate and pulse oximetry. They received 2 puffs of lidocaine (10 %) in the oropharynx and 5 drops of a nasal vasoconstrictor (naphazoline hydrochloride 0.5 mg/mL). About 5 minutes later, lidocaine gel (2 %) was applied in the nostril chosen for introduction of the endoscope. Sedative agents were not employed. The decision as to which nostril was used depended on the local examination, taking into account factors such as patency and diameter. If intubation of the nostril was not achieved, intubation through the other nostril was attempted. If both were unsuccessful, an oral route was chosen, also without sedation.

The hypopharynx, esophagus, stomach, and duodenum were screened and the examination was considered complete when the second duodenal portion was reached. Esophageal and gastric varices were searched during the introduction and removal of the endoscope, but classification occurred during the withdrawal of the endoscope. Esophageal varices found were classified as follows: small caliber (up to 5 mm with minimum elevation in the esophageal mucosa), medium caliber (tortuous veins occupying less than 33 % of the esophageal lumen), and large caliber (occupying more than 33 % of the esophageal lumen) [@OR737-14] . The gastric varices were classified as *GOV1* , *GOV2* , *IGV1* , and *IGV2* , according to Sarin Classification [@JR737-15] .

Variables analyzed
------------------

The following data were analyzed: age; gender; duration of the examination; etiology of liver disease; Child-Pugh classification; patient's preference -- TNE or per-oral endoscopy (for those who had already undergone a conventional endoscopy); complications rate; endoscopic findings particularly for alterations related to portal hypertension (esophageal varices, red spots, gastric varices, hypertensive gastropathy.

The endoscopists rated patient tolerance to the exam as \"excellent,\" \"good,\" \"fair,\" or \"poor.\" Tolerance was also rated by a patient, using an internationally validated visual analog scale (VAS). This scale classifies numerically the intensity of pain or discomfort using a line numbered from 0 -- 10. At one end of the line (\"0\") \"no pain or discomfort\" is pointed out and, on the other end (\"10\"), is the \"worst discomfort or pain\" [@JR737-11] . After the examination, an independent investigator asked each patient to indicate, using the VAS scale, the level of pain or discomfort experienced during the procedure. The answers were separated for analysis in the following sequence: 0 to 2, minimal or no discomfort; 3 to 5, medium discomfort; 6 to 8, moderate discomfort; and 9 or 10, intense pain or discomfort.

The kappa index was used to calculate the interobserver agreement related to the endoscopic findings. If the kappa was higher than 0.00 and lower than 0.40 the concordance was poor; fair if higher than 0.40 and lower than 0.75; very good if higher than 0.75 and less than 1.00; perfect if equal to 1.00 [@OR737-16] .

Results
=======

Baseline characteristics of patients
------------------------------------

[Table 1](#TB737-1){ref-type="table"} shows the general characteristics of patients enrolled in the study. TNE was carried out in 50 patients and 27 (54 %) were men. The age had a normal distribution, with a mean of 54 years (standard deviation ± 12), ranging from 27 to 79 years, with 75 % of the patients aged less than 65 years.

###### Baseline characteristics of 50 patients who underwent transnasal endoscopy.

  Variables                                                               n = 50
  ----------------------------------------------------------------------- -----------------
  Age (average ± standard deviation)                                       54 ± 12
  Gender                                                                  
  Male                                                                     27 (54 %)
  Female                                                                   23 (46 %)
  Etiology of liver disease                                               
  Hepatitis C                                                              22 (44 %)
  Hepatitis B                                                              11 (22 %)
  Alcohol                                                                   6 (12 %)
  Cryptogenic                                                               5 (10 %)
  Schistosomiasis                                                           4 (8 %)
  Primary sclerosing cholangitis                                            2 (4 %)
  Staging of cirrhotic patients                                           n = 35
  Child-Pugh A                                                             26 (74 %)
  Child-Pugh B                                                              7 (20 %)
  Child-Pugh C                                                              2 (6 %)
  Platelets (average ± standard deviation) × 100.000                      153 ± 69
  INR [1](#FN737-1){ref-type="table-fn"} (average ± standard deviation)     1.10 (± 0.19)

international normalized ratio

The most common etiology of liver disease was hepatitis C (22 patients, 44 %), followed by hepatitis B (11 patients, 22 %), and by alcohol (6 patients, 12 %). Among the 50 patients, 35 (70 %) had cirrhosis and 15 (30 %) had chronic liver disease without cirrhosis. The cirrhotic patients were staged according to the Child-Pugh classification, the majority being Child-Pugh A (74 %) ( [Table 1](#TB737-1){ref-type="table"} ).

In 45 of 50 patients (90 %), the nostril was intubated with success. In 5 patients nasal intubation failed for the following reasons: pain or discomfort (2 patients), narrow size or anatomical variations (3 patients). In these patients, examination was carried out by the oral route, without sedation.

Thirty patients (60 %) had already undergone conventional EGD in the past. They were asked about the preferred route: 21 patients (70 %) indicated TNE as the preferred approach.

[Fig. 1](#FI737-1){ref-type="fig"} shows the evaluation of TNE pain/discomfort intensity according to the examiner or the patient. Tolerance of the examination, assessed by the examiner, was considered \"excellent\" in 36 patients (72 %), \"good\" in 13 patients (26 %), and \"fair\" in 1 patient (2 %).

![ Physician and patient evaluation of tolerability of transnasal endoscopy.](10-1055-s-0043-107781-i737ei1){#FI737-1}

Patients assessed their tolerance of the examination using the VAS. According to this scale, 70 % of the patients reported no discomfort (VAS from 0 to 2); 11 patients (22 %), slight discomfort (VAS from 3 to 5); 1 patient (2 %), moderate discomfort (VAS 6 to 8); and 3 patients (6 %) reported poor tolerance (VAS 9 to 10) ( [Fig. 1](#FI737-1){ref-type="fig"} ).

The duration of the procedure had an uneven distribution, with a median of 7 minutes (95 % CI: 7 min 13 s to 8 min 9 s). In 75 % of patients, the examination was completed within 10 minutes. In all cases, a complete endoscopy up to the duodenum (second portion) was successfully carried out.

Endoscopy findings
------------------

Among 15 patients with portal hypertension without cirrhosis, only 1 had esophageal varices (6.6 %), while 16 cirrhotic patients out of 35 had esophageal varices (45 %). Esophageal varices were graded as small-caliber in 14 patients (40 %), medium size in 3 (8.5 %), and large-caliber in 1 (2.8 %). Four patients (11.4 %) presented with mild portal hypertensive gastropathy (PHG) and 1 individual had moderate PHG (2.8 %). Red spots were found in 3 patients (8.5 %) and gastric varices in 2 individuals (5.7 %) ( [Table 2](#TB737-2){ref-type="table"} ).

###### Distribution of endoscopic findings related to portal hypertension of 35 patients with cirrhosis.

  Child-Pugh   Esophageal varices   Hypertensive gastropathy   Red spots   Gastric varices                  
  ------------ -------------------- -------------------------- ----------- ----------------- ---- ---- ---- ----
  A             9                   --                         --          --                --   --   --   --
  B             4                   1                          --          3                 --   --   2    1
  C             1                   2                          1           1                 1    --   1    1
  Overall      14                   3                          1           4                 1    0    3    2

Two patients (4 %) experienced self-limited epistaxis. In both cases, epistaxis were minor and self-limited and did not affect patient outcome. One of these patients was Child-Pugh C, had 88,000 platelets and prothrombin activity of 38 % (INR: 1.88). The other patient was Child-Pugh A, with 113,000 platelets and prothrombin activity of 68 % (INR: 1.18). No other complications were noted.

Recorded endoscopic images with portal hypertension were evaluated by 2 independent endoscopists, for calculation of interobserver agreement. For detection and classification of esophageal varices, the *kappa* value for agreement was 0.72 (intermediate); for gastric varices, the correlation was perfect ( *kappa*  = 1). Red spots and PHG were respectively *kappa* 1 (perfect) and 0.8 (very good). Images of the main endoscopic findings were recorded ( [Fig. 2](#FI737-2){ref-type="fig"} ).

![Endoscopic findings related to portal hypertension. **a** Esophageal varices of small and medium caliber.  **b** Large-caliber esophageal varices with red spots. **c, d** Hypertensive gastropathy.](10-1055-s-0043-107781-i737ei2){#FI737-2}

Discussion
----------

This study aimed to prospectively evaluate the feasibility of TNE for screening of esophageal and gastric varices in patients with chronic liver disease. TNE proved to be a safe and well-tolerated method, and allowed for reliable diagnosis of major changes related to portal hypertension. All procedures were performed without sedation, enabling a shorter recovery time and preventing AEs from sedative drugs.

The main causes for liver disease in our population were hepatitis C, hepatitis B, and alcoholism. None of the patients had nonalcoholic steatohepatitis (NASH)-associated cirrhosis, which has recently become one of the main causes of cirrhosis worldwide [@JR737-17] .

The success rate of nasal intubation was high (90 %) and the rate of AEs was low (4 %), similar to previously reported data [@JR737-18] , showing that TNE is feasible and safe in patients with liver disease. Nasal pain or small size of the nostril prevented success with TNE in 5 patients (10 %), similar to other studies [@JR737-18] [@JR737-19] . TNE was completed satisfactorily reaching the second portion of the duodenum in all cases, as demonstrated in previous studies [@JR737-20] .

In our study, 70 % of patients who had previously undergone conventional EGD indicated a preference for TNE if a repeated endoscopic examination was required in the future. Stroppa et al. [@JR737-21] conducted a comparative study in which patients were submitted to 2 exams on different days, TNE (without sedation) or EGD (under sedation). The authors reported that 87 % of their patients also preferred TNE, similar to data from other studies [@JR737-22] [@JR737-23] .

Murata et al. [@JR737-24] compared oral and transnasal EGD in 124 patients and observed that TNE reduced discomfort compared to oral access. In another study, 111 patients were divided into 2 groups to compare activation of the autonomic nervous system when access was transnasal (55 patients) or oral (56 patients). Lower levels of sympathetic nervous system stimulation were observed in the group of TNE patients, resulting in lower elevation in systolic pressure and heart rate [@JR737-25] . Choe *et al.* screened 84 patients with portal hypertension [@JR737-18] who underwent both TNE and oral EGD. The objective was to assess TNE accuracy, tolerance and AE. Accuracy in diagnosis of esophageal varices was 98 %. Tolerance to TNE was higher than tolerance to per-oral EGD ( *P*  = 0.001). A total of 87 % of their patients who underwent both procedures stated they preferred the transnasal approach. In our study, 92 % of patients reported excellent or good tolerance to TNE endoscopy and 70 % of them would be willing to repeat TNE instead of oral EGD if needed in the future.

Mean duration of the exam in our series (7 min) was lower than reported in other studies. Previous studies indicated that TNE exam was longer than conventional EGD [@JR737-26] . However, those were initial studies and lack of experience has been suggested as a possible cause for a long procedure [@JR737-20] . Craig et al. [@JR737-27] directly compared the 2 methods and showed that procedure duration was shorter with TNE (15 vs. 20 min) and that recovery time (7 vs. 37 min) was shorter and pharmaceutical costs remarkably lower than for conventional EGD. Post-sedation recovery time after EGD corresponds to approximately 70 % of the time required for the entire procedure [@JR737-28] . The substantial reduction in total procedure duration and costs, increasing turnover of patients in the endoscopy unit, is attractive for the health care system (either public or private).

The current study was not intended to compare the accuracies of TNE and conventional EGD. Such comparative studies have been previously published. Jobe *et al.* demonstrated the diagnostic capacity of TNE for assessment of Barrett\'s esophagus, observing a difference only in the biopsy sample size, however, without affecting adversely the accuracy of the histological assessment [@JR737-12] . For diagnosis of hiatal hernia and reflux esophagitis, transnasal TNE had the same accuracy as conventional EGD [@JR737-29] . Arantes *et al.* performed a prospective study with 106 patients, assessing the role of TNE for detection of esophageal cancer in a high-risk population. The method had excellent diagnostic performance and was well tolerated by patients [@JR737-11] . Although suction through the smaller working channel of the ultra-thin endoscope is more time-consuming than with standard gastroscopy, air insufflation is not different from routine EGD, therefore, our impression is that staging of varices is not impaired during TNE, an assumption supported by 2 studies [@JR737-33] [@JR737-34] . Aedo et al. found an excellent correlation between conventional EGD and TNE in detecting esophageal varices ( *Kappa* : 0.90) [@JR737-29] . Saeian *et al.* carried out a comparative study in 15 patients with cirrhosis, subjecting them to TNE and posteriorly to peroral EGD under sedation (on the same day). Both methods detected esophageal and gastric varices equally. Moreover, the 2 methodologies completely agreed in relation to the varices classification [@JR737-30] .

The only complication registered in this study (epistaxis, 4 %) was also noted in previous publications, with similar incidence rates: ranging from 0 % to 5 % [@JR737-31] [@JR737-32] . In all cases, epistaxis was mild and self-limited, with resolution within a few minutes after the procedure and without requiring any intervention.

Noninvasive methods for portal hypertension diagnosis have been proposed recently, such as esophageal capsule. A meta-analysis evaluated 16 studies and concluded that the current evidence does not allow an indication for use of the endoscopic capsule as a tool for screening varices in adults with cirrhosis, despite the low incidence of AEs [@JR737-33] . Evaluation of the venous portal system with Doppler ultrasound also has been studied. Among the many indexes tested, the spleno-portal index was accurate in predicting presence or absence of esophageal varices in patients with compensated cirrhosis, but it does not allow for accurate classification of the grade of varices, which is essential information when making a recommendation for treatment [@JR737-34] . Use of serum markers of liver fibrosis were also analyzed, but were not successful in predicting the existence of varicose veins. In another study, liver stiffness (LS) and spleen size-to-platelet ratio risk score (LSPS) have been shown to predict esophageal varices in patients with chronic hepatitis C, but do not allow variceal staging, and endoscopic assessment is still required [@JR737-35] .

Conclusion
==========

In conclusion, this study demonstrated that TNE using an ultrathin endoscope might be an alternative for variceal screening in patients with chronic liver disease. TNE was feasible, safe, effective, and well tolerated in this population. In addition, it can be performed at outpatient clinics and without sedation. Additional studies directly comparing the costs involved will be important to encourage the incorporation of TNE in private and public health care systems.
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